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THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


BM is a 42-year-old male recently diagnosed with multiple sclerosis (MS) by his family physician. His 
chief complaints include difficulties walking because of decreased sensation in his legs and urinary 
incontinence. These symptoms have lasted for a few weeks now. This is BM's second episode and is 
similar to the first episode he experienced a few months ago. During the initial episode, his symptoms 
gradually resolved on their own, and his physician decided to monitor him closely and initiate 
treatment if symptoms were to return. His past medical history is non-significant, and BM does not 
take any medications. Now that the symptoms have returned, the physician calls you to ask which 
agent to recommend for the chronic treatment of MS. 


All of the following options are appropriate first-line agents for the chronic treatment of MS EXCEPT: 


Select one: 
Glatiramer acetate X 
Dimethyl fumarate * 
Interferon beta X 
Methylprednisolone v z 
Rose Wang (ID:113212) this answer is correct. Acute relapses of multiple 


sclerosis (MS) can be treated with corticosteroids, however, they are 
generally not used for chronic treatment. 


Marks for this submission: 1.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 


Identify first-line treatment options for multiple sclerosis (MS). 


BACKGROUND: 


There is no cure for multiple sclerosis (MS), but there are therapies that can help delay disease progression, 
manage symptoms, and reduce the severity of recurrent attacks. Each subtype of MS is treated slightly 
differently. For acute relapses, patients can be treated with corticosteroids: methylprednisolone IV or 
prednisone PO for 5 to 7 days, followed by an optional prednisone PO taper for 2 weeks. Although oral 
prednisolone is an option, it is often limited by nausea associated with the high doses required in MS. 
Patients with clinically isolated cases, also known as a clinically isolated syndrome (CIS), may be started on 
disease-modifying therapy (DMT) if they exhibit 2 or more brain lesions consistent with MS. Some of these 
DMTs are administered IV, and may require methylprednisolone prior to infusion to prevent infusion-related 
reactions (pruritus, difficulty breathing, chills, sweating, hives). Alternatively, there is an option to hold the 
DMT until the disease progresses despite adequate corticosteroid therapy. Conversely, in relapsing-remitting 
multiple sclerosis (RRMS), DMT should be initiated upon diagnosis as opposed to waiting in CIS. 
Unfortunately, in the progressive types of MS ((secondary progressive multiple sclerosis (SPMS), primary 
progressive multiple sclerosis (PPMS)), DMTs have little to no effect on disease progression unless relapse 
occurs. It is unclear if a patient's current DMT should be continued after RRMS transitions to SPMS. Currently, 
guidelines recommend that treatment with the patient's current DMT may be maintained or escalated if their 
SPMS is still active (new MRI lesions; relapses; may still occur in the beginning after transitioning from RRMS), 
but should not be initiated if they have stable SPMS (no relapses or disability progression). However, in 
PPMS, there is only one DMT (ocrelizumab) available for use that has proven efficacy (25% reduction in 6 
months compared to placebo). Rituximab may be considered as an alternative off-label DMT in PPMS if cost 
is an issue. 


RATIONALE: 
Correct Answer: 


* Methylprednisolone - Acute relapses of multiple sclerosis (MS) can be treated with corticosteroids, 
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however, they are generally not used tor chronic treatment. 


Incorrect Answers: 


© Glatiramer acetate - Glatiramer acetate is a first-line treatment option for the chronic treatment of 
multiple sclerosis (MS). 


* Dimethyl fumarate - Dimethyl fumarate is a first-line treatment option for the chronic treatment of 
multiple sclerosis (MS). 


e Interferon beta - Interferon beta is a first-line treatment option for the chronic treatment of multiple 
sclerosis (MS). 


TAKEAWAY/KEY POINTS: 


First-line agents approved for multiple sclerosis (MS) include the injectable DMTs: glatiramer acetate, 
interferon beta-1a, peginterferon beta-1a, and interferon beta-1b, and the oral DMTs: teriflunomide and 
dimethyl fumarate. Second-line agents include the oral agents: fingolimod and cladribine, the monoclonal 
antibodies: natalizumab, ocrelizumab, and alemtuzumab, and the IV antineoplastic agent mitoxantrone. 


REFERENCE: 


[1] MS Society of Canada. About MS. https://mssociety.ca/about-ms. 

[2] Diagnosing MS: National Multiple Sclerosis Society. htip://www.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

[3] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[4] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[5] Bainbridge JL, Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: Methylprednisolone 


12 months later, you receive a call from BM's physician. BM has been taking dimethyl fumarate 240 
mg PO BID since it was initiated 1 year ago. He is adherent to his medication and has not missed any 
doses. BM has not noticed much improvement in his symptoms and is still experiencing difficulty 
walking and occasional loss of bladder control. His physician would like to move on to second-line 
therapy and asks if you have any recommendations for which agent to choose. 


All of the following are second-line agents used to treat MS EXCEPT: 


Select one: 
Fampridine Y 
Natalizumab * 
Fingolimod * 
Mitoxantrone % 


Rose Wang (ID:113212) this answer is incorrect. Mitoxantrone is a second-line 
agent used to treat multiple sclerosis (MS). 


| Incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 
Identify second-line treatment options for multiple sclerosis (MS). 


BACKGROUND: 


Drug-modifying therapies (DMT) have been shown to reduce the occurrence of relapses in relapsing- 
remitting multiple sclerosis (RRMS), MRI lesions, or disease progression long-term as measured by the 
Expanded Disability Status Scale (EDSS). Optimally, patients should be started on a DMT within 6 months of 
diagnosis as there is better evidence of early continual use (sustained benefits) compared to delaying 
therapy. For example, RRMS can transition to secondary progressive multiple sclerosis (SPMS) after about 10- 
15 years but there is a reduced risk of transitioning to SPMS if an injectable DMT is started within 5 years of 
disease onset. Currently, in Canada, first-line therapy approved for MS (in RRMS and SPMS if frequent 
relapses) include the injectable DMTs: glatiramer acetate, interferon beta-1a, peginterferon beta-1a, and 
interferon beta-1b, and the oral DMTs: teriflunomide and dimethyl fumarate. There are very few head-to- 
head trials comparing the DMTs. The Canadian MS Working Group guidelines state that there is not enough 
evidence to suggest one DMT over another and that therapy should be individualized for the patient based 
on: disease activity, severity, comorbidities, side effect profiles, and route of administration preference. 
Although, a recent meta-analysis suggested that the pegylated form of interferon beta-1a and dimethyl 
fumarate had superior efficacy compared to the other first-line (initial) DMT therapies mentioned above. The 
second-line agents have a higher efficacy rate compared to first-line agents. This is because these agents are 
reserved for patients who fail first-line agents due to tolerability, inadequate response, or a combination of 
both. These include the oral agents: fingolimod and cladribine, the monoclonal antibodies: natalizumab, 
ocrelizumab, and alemtuzumab, and the IV antineoplastic agent mitoxantrone. There are, however, 
exceptions to starting second-line therapy as initial therapy. Since these second-line agents have also been 
studied as initial therapies, they may be started first if the patient presents with aggressive, high activity, 
rapidly evolving MS at the onset. The most common practice is that patients are switched to second-line 
therapy after 6-12 months of using first-line therapy if there is an inadequate benefit. Response to DMT is 
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subjectively measured by clinician judgement. Several serum biomarkers of activity have been proposed but 
have not been properly tested or validated for clinical use. The categories used to determine response 
include relapse rate, severity, speed of recovery, and MRI activity. Currently, there is no link between DMT 
and improvement of cognitive function; therefore, switching between DMTs based on cognitive performance 
alone is not recommended. If a patient exhibits poor response to medication after 6-12 months at follow-up, 
the patient should be switched to another DMT agent. Typically, patients should notice benefits after 2-6 
months of starting the medication. The maximal effect differs for each drug but ranges from 1 month to 2 
years. If relapses occur before the maximal effect of the drug is achieved, it should be considered less heavily 
in the clinician's decision to change therapy. Another method of determining response rate is the No 
Evidence of Disease Activity (NEDA) rate, where no disease activity is defined as having no relapses, no MRI 
activity or lesions, and no change in EDSS score. Although it is theoretically possible to have no disease 
activity, it is difficult to achieve and is not a reasonable treatment goal. 


RATIONALE: 
Correct Answer: 


e Fampridine - Fampridine is not a second-line agent used to treat multiple sclerosis (MS) but rather an 
adjunctive therapy used to improve walking ability in MS patients. 


Incorrect Answers: 
+ Natalizumab - Natalizumab is a second-line agent used to treat multiple sclerosis (MS). 
+ Fingolimed - Fingolimod is a second-line agent used to treat multiple sclerosis (MS). 


* Mitoxantrone - Mitoxantrone is a second-line agent used to treat multiple sclerosis (M5). 


TAKEAWAY/KEY POINTS: 


The second-line agents used to treat multiple sclerosis (MS) have a higher efficacy rate compared to first-line 
agents. This is because these agents are reserved for patients who fail first-line agents due to tolerability, 
inadequate response, or a combination of both. These include the oral agents: fingolimod and cladribine, the 
monoclonal antibodies: natalizumab, ocrelizumab, and alemtuzumab, and the IV antineoplastic agent 
mitoxantrone. 


REFERENCE: 


[1] MS Society of Canada. About MS. https://mssociety.ca/about-ms. 
[2] Diagnosing MS: National Multiple Sclerosis Society. htip://www.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

[B] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[4] National Multiple Sclerosis Society. http://www.nationalmssaciety.org. 

[5] Bainbridge JL, Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: Fampridine 


ML is a 38-year-old female who visits the clinic where you work as a pharmacist. ML was diagnosed 
with relapsing-remitting multiple sclerosis (RRMS) 6 months ago by her neurologist. At this time, she 
was prescribed glatiramer acetate 20 mg subcutaneously once daily and has been compliant with her 
medication. She reports no adverse effects secondary to the medication. She does not have any other 
medical conditions except for the occasional seasonal allergies. Today she tells you the medication has 
not been working and that she has experienced multiple relapses while on treatment. In particular, 
she presents with fatigue, gait problems, and motor weakness. She asks you if you have any treatment 
recommendations to improve her symptoms. 


Which of the following options is the most appropriate change to make ML's MS regimen at this time? 


Select one: 


Continue glatiramer acetate treatment for another 6 months before considering it a treatment x 
failure 


Discontinue glatiramer acetate treatment and suggest deep brain stimulation instead % 


Discontinue 
glatiramer acetate 
and switch to 
fingolimod 


Rose Wang (ID:113212) this answer is correct. ML has had 2 or more 
relapses after 6 months of treatment with glatiramer acetate and should be 
switched to another disease-modifving therapy (DMT) agent. 


Continue glatiramer acetate and add dimethyl fumarate % 


| Correct | 

Marks for this submission: 1.00/1.00. 

TOPIC: 

Multiple Sclerosis 

LEARNING OBJECTIVE: 

Understand the monitoring parameters that indicate treatment failure in multiple sclerosis (MS). 
BACKGROUND: 


Disability due to multiple sclerosis (MS) can be measured using the Expanded Disability Status Scale (EDSS). 
The scale ranaes from 0-10. with a hiaher score correlatina to worsenina disabilitv. A score of 0 means the 
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patient has no functional disability. If a patient scores 1-45, they can walk without any aids. A score of 5.0-9.5 
means that the patient has difficulty walking (requires a break to rest, requires a walking aid, or is confined to 
a bed). A score of 10 means the patient has died from MS. The EDSS is mostly criticized due to the reliance 
on walking as a measure of disability as opposed to including upper body function, including other 
functional areas of disability (cognition, mood, energy, and quality of life), and the subjective nature of 
scoring based on neurological examination. Patients may present with other disabilities that may be worse 
than their ability to walk. A patient's disability should be measured at every follow-up or at least annually. 


Response to drug-modifying therapy (DMT) is subjectively measured by clinician judgement. Several serum 
biomarkers of activity have been proposed but have not been properly tested or validated for clinical use. 
The categories used to determine response include relapse rate, severity, speed of recovery, and MRI activity. 
Currently, there is no link between DMT and improvement of cognitive function; therefore, switching 
between DMTs based on cognitive performance alone is not recommended. If a patient meets any of the 
major criteria in the table below (which evaluates poor response to medication) after 6-12 months at follow- 
up, the patient should be switched to another DMT agent. Typically, patients should notice benefits after 2-6 
months of starting the medication. The maximal benefit is different for each drug but ranges from 1 month 
to 2 years. If relapses occur before the maximal effect of the drug is achieved, it should be considered less 
heavily in the clinician's decision to change therapy. Another method of determining response rate is the no 
evidence of disease activity (NEDA), where no disease activity is defined as having no relapses, no MRI 
activity or lesions, and no change in EDSS score. Although it is theoretically possible to have no disease 
activity, it is difficult to achieve and is not a reasonable treatment goal. 


( Category [ Minor [ Major 
Relapse 2 or more relapses in the first year of 
tale 1 relapse in the first 2 years of treatment Treatment 
Mild: Moderate-severe: 
Severtt No functional impairment (school, work, ADLs) Functional impairment 
y No motor/cerebellar/brainstem/sphincter Motor/cerebellar/brainstem/sphincter 
involvement involvement 
Full recovery in 6 months: Incomplete recovery in 6 months: 
Recovery No functional impairment Functional impairment 
1 or less EDSS point change at 6 months >1 EDSS point change at 6 months" 
MRI 1 new lesion 3 or more new lesions during treatment** 


*If baseline EDSS = 0, then >1.5 point change is considered a major concern. If baseline EDSS >5.5, then any 
change would be a major concern. 


**>1 spinal cord lesions are considered a major concern. 
RATIONALE: 
Correct Answer: 


(Option #3): ML has had 2 or more relapses after 6 months of treatment with glatiramer acetate and should 
be switched to another disease-modifying therapy (DMT) agent. 

Incorrect Answers: 

(Option #1): ML has had 2 or more relapses after 6 months of treatment with glatiramer acetate and should 
be switched to another disease-modifying therapy (DMT) agent. 

(Option #2): Deep brain stimulation is not a recommended strategy to treat multiple sclerosis (MS). 


(Option #4): It is not recommended to use two first-line disease-modifying therapy (DMT) agents in 
combination for the treatment of multiple sclerosis (MS). 


TAKEAWAY/KEY POINTS: 


If a patient has 2 or more relapses after 6-12 months of being treated with a particular DMT agent, they 
should be switched to another agent. 


REFERENCES: 
[1] MS Society of Canada. About MS. https://mssociety.ca/about-ms. 


[2] Diagnosing MS: National Multiple Sclerosis Society. htip://www.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

[3] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://mynxtx.ca. 

[4] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 


[5] Bainbridge JL, Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: Discontinue glatiramer acetate and switch to fingolimod 


All of the following pharmacologic management regimens may be beneficial to MS (Multiple Sclerosis) 
patients EXCEPT? 


Select one: 
A. Recommend v F 
intranasal Rose Wang (ID: 113212) this answer is correct. Disease Modifying 
A Therapies (DMT;s) suppress the immune system, and intranasal influenza 


‘vaccinations contain live attenuated viruses. Thus, immunocompromised 
patients must avoid live attenuated vaccinations as their risk of 
developing infections increases. 


vaccinations to 
MS patients in 
order to prevent 
infections. 


B. Use propranolol. orimidone or isoniazid to helo control tremor in MS patients X 
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C. Oxybutynin chloride products can be used to manage incontinence or urinary urgencyin MS% 
patients 


D. Amitriptyline and related tricyclic antidepressants, gabapentin, pregabalin and duloxetine can be % 
used to manage neuropathic pain in MS patients 


E. Stimulants or cholinesterase inhibitors can be used to treat cognitive dysfunction % 


Marks for this submission: 1.00/1.00. 
REFERENCE: 


Dipiro et al, Pharmacotherapy: A Pathophysologic approach, 7th Edition 


The correct answer is: Recommend intranasal influenza vaccinations to MS patients in order to prevent 
infections. 


Which of the following statements best describes why disease-modifying therapy (DMT) is effective for 
relapsing-remitting multiple sclerosis (RRMS) but has little to no effect for secondary progressive multiple 
sclerosis (SPMS)? 


Select one: 
Disease-modifying therapy (DMT) works by reducing inflammation and there is significant x 
inflammation with secondary progressive multiple sclerasis (SPMS); therefore, DMT is less effective 
Disease-modifying therapy (DMT) works by reducing inflammation and there is little to no {v 


inflammation with secondary progressive multiple sclerosis (SPMS); therefore, DMT is less effective 


Disease-modifying therapy (DMT) only reduces inflammation in certain regions of the central x 
nervous system that are impacted by relapsing-remitting multiple sclerosis (RRMS) and not by 
secondary progressive multiple sclerosis (SPMS) 


Disease-modifying therapy (DMT) works by x 
reducing inflammation associated with 

periods of remission, which only occurs with A 
relapsing-remitting multiple sclerosis (RRMS) reducing a eA aE periods 


and not secondary progressive multiple of relapse, not with periods of remission. 
sclerosis (SPMS) Periods of remission are not associated with 


inflammation. 


Rose Wang (ID:113212) this answer is 
incorrect. Disease-modifving therapies work by 


| incorrect} 
Marks for this submission: 0.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 


Understand the differences in pathophysiology between relapsing-remitting multiple sclerosis (RRMS) and 
secondary progressive multiple sclerosis (SPMS). 


BACKGROUND: 


An acute episode of multiple sclerosis (MS), known as clinically isolated syndrome (CIS), happens when the 
patient experiences symptoms of MS for the first time without a confirmed diagnosis. CIS may progress to a 
subtype of MS following a second attack. There are 3 other subtypes of MS: relapsing-remitting multiple 
sclerosis (RRMS), primary progressive multiple sclerosis (PPMS), and secondary progressive multiple sclerosis 
(SPMS). MS symptoms can wax and wane (relapse and remission) at disease onset (RRMS) or can be 
progressive from the start (PPMS). Specifically, relapses are defined as periods of pro-inflammatory states 
where the body mounts an immune response to itself. A relapse can also be termed as an attack, flare-up, 
episode, or exacerbation, as they are all synonymous terms. Remission is when there is either complete or 
partial resolution of symptoms with no inflammation. Progression is when symptoms get worse despite little 
to no inflammation or when the relapse and remission phases become difficult to distinguish. Most patients 
will be diagnosed with RRMS, where early in the disease course, relapses are frequent but diminish over time. 
Later in the disease course, it can transform from the waxing and waning form to the progressive form, which 
is known as SPMS, or stay as RRMS. During the early courses of SPMS, patients may still have relapses and 
remission phases, but over time this will diminish as well. Unfortunately, there is no cure for MS; however, 
there are therapies that help delay the speed at which the disease progresses, manage the symptoms, and 
reduce the severity of the recurrent attacks by reducing the inflammatory process. Sadly, patients that 
experience the progressive types of MS (PPMS, SPMS) will benefit very little as these therapies target the 
inflammation in the disease, yet there is little or no inflammation in the progressive forms. In RRMS, disease- 
modifying therapy (DMT) should be initiated upon diagnosis, as opposed to waiting in CIS. Unfortunately, in 
the progressive types of MS (PPMS, SPMS), DMTs have little to no effect on disease progression unless 
relapses occur. It is unclear if a patient's current DMT should be continued after RRMS transitions to SPMS. 
Currently, guidelines recommend that treatment with the patient's current DMT may be maintained or 
escalated if their SPMS is still active (new MRI lesions or relapses may still occur in the beginning after 
transitioning from RRMS) but should not be initiated if they have stable SPMS (no relapses or disability 
progression). However, in PPMS, there is only one DMT (ocrelizumab) available for use that has proven 
efficacy (25% reduction in 6 months compared to placebo). Rituximab may be considered as an alternative, 
off-label DMT in PPMS if cost is an issue. 


RATIONALE: 
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Correct Answer: 


isease-modifying therapy (DMT) works by reducing inflammation and there is little to no 
inflammation with secondary progressive multiple sclerosis (SPMS); therefore, DMT is less 
effective - Disease-modifying therapies (DMT) works by reducing inflammation and secondary 
progressive multiple sclerosis (SPMS) is associated with little to no inflammation; therefore, DMTs are 
not effective. 


Incorrect Answers: 


* Disease-modifying therapy (DMT) works by reducing inflammation and there is significant 
inflammation with secondary progressive multiple sclerosis (SPMS); therefore, DMT is less 
effective - Disease-modifying therapies (DMT) work by reducing inflammation and secondary 
progressive multiple sclerosis (SPMS) is associated with little to no inflammation; therefore, DMTs are 
not effective. 


Disease-modifying therapy (DMT) only reduces inflammation in certain regions of the central 
nervous system that are impacted by relapsing-remitting multiple sclerosis (RRMS) and not by 
secondary progressive multiple sclerosis (SPMS) - Relapsing-remitting multiple sclerosis (RRMS) is 
not known to impact different regions of the central nervous system compared to secondary 
progressive multiple sclerosis (SPMS). 


Disease-modifying therapy (DMT) works by reducing inflammation associated with periods of 
remission, which only occurs with relapsing-remitting multiple sclerosis (RRMS) and not 
secondary progressive multiple sclerosis (SPMS) - Disease-modifying therapies work by reducing 
inflammation associated with periods of relapse, not with periods of remission. Periods of remission 
are not associated with inflammation. 


TAKEAWAY/KEY POINTS: 


When a patient does not receive a satisfactory response from a first-line DMT, the patient should be switched 
to a second-line DMT. Second-line agents include: alemtuzumab, cladribine, daclizumab, fingolimod, 
mitoxantrone and natalizumab. 


REFERENCE: 


[1] MS Society of Canada. About MS. https://mssociety.ca/about-ms. 

[2] Diagnosing MS: National Multiple Sclerosis Society. htip://www.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

[B] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://mynxtx.ca. 

[4] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[5] Bainbridge JL, Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: Disease-modifying therapy (DMT) works by reducing inflammation and there is little to 
no inflammation with secondary progressive multiple sclerosis (SPMS); therefore, DMT is less effective 


HY, a 28 year-old female, came into your clinic to ask for your advice. She has recently been diagnosed 
with MS and wants your recommendation ona first-line disease-modifying therapy. 


Which of the following would NOT be the most appropriate recommendation? 


Select one: 


Glatiramer acetate X 

Alemtuzumab ¥ ys 
Rose Wang (ID:113212) this answer is correct. Alemtuzumab is an alternative 
disease-modifying therapy. 


Dimethyl fumarate * 
Teriflunomide * 


{Correct 
Marks for this submission: 1.00/1.00. 
REFERENCE: 


Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Gray Jean, editor. e-Therapeutics+ [Internet]. Ottawa 
(ON): Canadian Pharmacists Association; c2019. Available from: http://www.e-therapeutics.ca. 


The correct answer is: Alemtuzumab 


You are working as a clinical pharmacist in the neurology unit of a large teaching hospital. Today, a 
medical resident approaches you with a question regarding a mutual patient. The patient, YM, isa 45- 
year-old female who has just been newly diagnosed with multiple sclerosis (MS). YM is 
immunocompromised and has a past medical history significant for systemic lupus erythematosus 
(SLE). Her medications include hydroxychloroquine 200 mg PO daily, methotrexate 25 mg PO weekly, 
and folic acid 5 mg PO weeldy. The resident is aware that some medications used for the treatment of 
MS can suppress the immune system and activate John Cunningham UC) virus (i.e. human 


polyomavirus 2), resulting in progressive multifocal leukoencephalopathy (PML). He asks you which 
AEN A EE NRC Bcc oe RM 


ananta tn anainn 


ag asain copra sabi aaa 


Which of the following options are used first-line for the treatment of MS and NOT associated with PML? 


Select one: 


Natalizumab. % 
Rose Wang (ID:113212) this answer is incorrect. Natalizumab is used second-line 


for the treatment of multiple sclerosis (MS) andis the agent most commonly 
associated with progressive multifocal leukoencephalopathy (PML). 


Dimethyl fumarate X% 
Fingolimod % 
Teriflunomide Y 


Marks for this submission: 0.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 


Identify treatment options for multiple sclerosis (MS) associated with progressive multifocal 
leukoencephalopathy (PML). 


BACKGROUND: 


Progressive multifocal leukoencephalopathy (PML) is a debilitating and potentially fatal condition caused by 
the activation of the opportunistic pathogen John Cunningham (JC) virus, also known as human 
polyomavirus 2, which attacks the myelin-producing cells in the brain. The JC virus is normally suppressed by 
the immune system in healthy patients; however, patients with a weakened immune system due to 
medications (e.g. steroids, chemotherapy, other immunomodulatory agents) or autoimmune diseases (e.g. 
rheumatoid arthritis, systemic lupus erythematosus, multiple sclerosis) may be at higher risk of PML. The JC 
virus is a common virus that 70- 90% of individuals worldwide have been exposed to. It is unlikely that the 
average healthy individual will know they have the virus because most people are asymptomatic. A lumbar 
puncture may be required to rule out the JC virus in the CSF before starting a potent immunosuppressive 
drug. The disease-modifying therapy (DMT) most commonly associated with PML is natalizumab. Other 
DMs that have reported cases of PML include dimethyl fumarate, fingolimod, alemtuzumab, and 
ocrelizumab. Due to the concerns of developing PML, patients may be switched off of natalizumab to 
another DMT. However, when switching from second-line higher-efficacy DMTs to first-line lower-efficacy 
DMTs, there is a risk of uncontrolled MS. Lymphocyte counts should be within normal ranges before initiating 
the next dose or switch in therapy. Some agents may have to undergo a washout period, such as 
teriflunomide, which is a teratogenic agent. It must be washed out using cholestyramine or activated charcoal 
over 11 non-consecutive days. Drugs such as fingolimod and natalizumab prevent lymphocyte migration and 
are prone to a “rebound effect" (disease activity becomes worse than the patient's baseline) in the first 3-6 
months after discontinuation of therapy. Therefore, the washout period should be 3 months or less for these 
agents. Because these DMTs suppress the immune system, patients are at risk for serious infections such as 
PML and opportunistic infections such as bacterial, fungal, and viral infections (herpes simplex, herpes zoster, 
cytomegalovirus, etc). Specifically, these drugs suppress T-cell and B-cell activity, which increases the risk of 
lymphopenia (low immune cell count). DMTs may be administered PO, IM, or IV infusion. Patients may be at 
risk of IV infusion or extravasation reactions (damage to surrounding skin tissue when the drug leaks from an 
IV catheter or veins). Since the immune system is suppressed in patients receiving DMT, live vaccines should 
be avoided if possible and complete blood counts (CBC) should be monitored. 


RATIONALE: 
Correct Answer: 


© Teriflunomide - Teriflunomide is used first-line for the treatment of multiple sclerosis (MS) and has 
not been associated with progressive multifocal leukoencephalopathy (PML). 


Incorrect Answers: 


* Natalizumab - Natalizumab is used second-line for the treatment of multiple sclerosis (MS) and is the 
agent most commonly associated with progressive multifocal leukoencephalopathy (PML). 


* Dimethyl fumarate - Dimethyl fumarate is used first-line for the treatment of multiple sclerosis (MS); 
however, it has been associated with progressive multifocal leukoencephalopathy (PML). 


Fingolimod - Fingolimod is used second-line for the treatment of multiple sclerosis (MS) and has 
been associated with progressive multifocal leukoencephalopathy (PML). 


TAKEAWAY/KEY POINTS: 


Teriflunomide is used first-line for the treatment of multiple sclerosis (MS) and has not been associated with 
progressive multifocal leukoencephalopathy (PML). 
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The correct answer is: Teriflunomide 


Question #: 8 


ID: 50542 


Corect 


Fag 


UT is a 45-year-old female who presents to your specialty pharmacy clinic. She has just come from her 
family physician's office where her physician diagnosed her with relapsing-remitting multiple sclerosis 
(RRMS). UT has been symptomatic, with chief complaints including weakness in her legs, double 
vision, difficulties controlling her bladder and bowel function, as well as fatigue. Her physician has 
decided to initiate her on disease-modifying therapy (DMT). UT is tired of being symptomatic all the 
time and asks you how long it will take for the medication to improve her symptoms. 


Which of the following options is the most appropriate timeline to suggest to UT? 


Select one: 

Immediately% 

1-2 weeks % 

2-6 v nf 

BART Rose Wang (ID:113212) this answer is correct. Disease-modifying therapy (DMT) for 
multiple sclerosis (MS) typically takes 2-6 months afier starting the medication to show 
benefits. 

1-2 years X% 


ca 
Marks for this submission: 1.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 


Understand how long it takes for disease-modifying therapy (DMT) to show benefits for the treatment of 
multiple sclerosis (MS). 


BACKGROUND: 


Response to disease-modifying therapy (DMT) is subjectively measured by clinician judgement, Several 
serum biomarkers of activity have been proposed but have not been properly tested or validated for clinical 
use. The categories used to determine response include: relapse rate, severity, speed of recovery, and MRI 
activity. Currently, there is no link between DMT and improvement of cognitive function, therefore, the 
switching between DMTs based on cognitive performance alone is not recommended. If a patient displays 
poor response to medication after 6-12 months at follow-up, the patient should be switched to another DMT 
agent. Typically, patients should start to notice benefits after 2-6 months of starting the medication. The 
maximal effect is different for each drug, but ranges from 1 month to 2 years. If relapses occur before the 
maximal effect of the drug is achieved, it should be considered less heavily in the clinician's decision to 
change therapy. Another method of determining response rate is the No Evidence of Disease activity (NEDA) 
rate, where no disease activity is defined as having no relapses, no MRI activity or lesions, and no change in 
Expanded Disability Status Scale (EDSS) score. Although it is theoretically possible to have no disease activity, 
it is difficult to achieve and is not a reasonable treatment goal. 


RATIONALE: 
Correct Answer: 


+ 2-6 months - Disease-modifying therapy (DMT) for multiple sclerosis (MS) typically takes 2-6 months 
after starting the medication to show benefits. 


Incorrect Answers: 
* Immediately - DMT does not show benefits immediately after starting the medication. 


© 1-2 weeks - The maximal effect of some drugs might take up to 1-2 years, but initial benefits are 
typically noticed earlier. 


* 1-2 years - While some patients might need up to 6-12 months to evaluate poor responses, benefits 
generally start to appear earlier within 2-6 months. 


TAKEAWAY/KEY POINTS: 


Typically, patients should start to notice benefits after 2-6 months of starting disease-modifying therapy 
(DMT) for multiple sclerosis (MS). 


REFERENCE: 


[1] MS Society of Canada. About MS. https://mssociety.ca/about-ms. 
[2] Diagnosing MS: National Multiple Sclerosis Society. htip://www.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

[B] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[4] National Multiple Sclerosis Society. http://www.nationalmssociet 
[5] Bainbridge JL, Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosi 
Approach. McGraw-Hill. 
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The correct answer is: 2-6 months 


(Question #: 9 


ID: 50536 


Corect 


MJ is a 35-year-old male with recently diagnosed relapsing-remitting multiple sclerosis (RRMS). He 
has been taking dimethyl fumarate 240 mg PO BID (therapeutic dose) for 3 months now. Late last 
night, MJ was hospitalized due to a severe MS attack. He had lost vision in his left eye and had an 
episode of bowel incontinence. He also experienced significant weakness in his legs and was unable to 
walk on his own. He complained of burning, neuropathic pain in his extremities. MJ's girlfriend was 
very concerned with this escalation in symptoms and immediately called EMS, and he was admitted to 
the hospital. This morning, the physician asks you what the most appropriate treatment is at this time 
to help resolve MJ's acute attack of MS. 


Which of the following options is the most appropriate suggestion to resolve MJ's acute MS attack? 


Select one: 
Increase the dose of dimethyl fumarate * 
Initiate natalizumab in addition to dimethyl fumarate * 


Initiate 


methylprednisolone Rose Wang (ID: 113212) this answer is correct. Corticosteroids can be used 


short-term for the treatment of acute relapses of multiple sclerosis (MS). 


Watchful waiting for the episode to resolve on its own ® 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 


Understand treatment options for acute relapses of multiple sclerosis (MS). 


BACKGROUND: 


There is no cure for multiple sclerosis (MS), but there are therapies that can help delay disease progression, 
manage symptoms, and reduce the severity of recurrent attacks, Each subtype of MS is treated slightly 
differently. For acute relapses, patients can be treated with corticosteroids: methylprednisolone IV or 
prednisone PO for 5 to 7 days, followed by an optional prednisone PO taper for 2 weeks. Although oral 
prednisone is an option, it is often limited by nausea associated with the high doses required in MS. Patients 
with clinically isolated cases, also known as clinically isolated syndrome (CIS), may be started on disease- 
modifying therapy (DMT) if they exhibit 2 or more brain lesions consistent with MS. Some of these DMTs are 
administered IV and may require methylprednisolone before the infusion to prevent infusion-related 
reactions (pruritus, difficulty breathing, chills, sweating, hives). Alternatively, there is an option to hold the 
DMT until the disease progresses despite adequate corticosteroid therapy. Conversely, in relapsing-remitting 
MS (RRMS), DMT should be initiated upon diagnosis as opposed to waiting in CIS. Unfortunately, in the 
progressive types of MS (primary progressive MS (PPMS), secondary progressive MS (SPMS)), DMTs have 
little to no effect on disease progression unless relapses occur. It is unclear if a patient's current DMT should 
be continued after RRMS transitions to SPMS. Currently, guidelines recommend that treatment with the 
patient's current DMT may be maintained or escalated if their SPMS is still active (e.g. new MRI lesions or 
relapses that may still occur in the beginning after transitioning from RRMS) but should not be initiated if 
they have stable SPMS (no relapses or disability progression). However, in PPMS, there is only one DMT 
(ocrelizumab) available for use that has proven efficacy (25% reduction in 6 months compared to placebo). 
Rituximab may be considered an alternative, off-label DMT in PPMS if cost is an issue. 


RATIONALE: 
Correct Answer: 


* Initiate methylprednisolone - Corticosteroids can be used short-term for the treatment of acute 
relapses of multiple sclerosis (MS). 


Incorrect Answers: 


* Increase the dose of dimethyl fumarate - MJ is already taking the recommended dose of dimethyl 
fumarate; therefore, increasing the dose is unlikely to help resolve his acute multiple sclerosis (MS) 
attack. 


e Initiate natalizumab in addition to dimethyl fumarate - It is not recommended to take natalizumab 
and dimethyl fumarate in combination for the acute treatment of multiple sclerosis (MS) attacks. 


* Watchful waiting for the episode to resolve on its own - Watchful waiting is not recommended at 
this time because MJ is severely symptomatic and requires immediate treatment. 


TAKEAWAY/KEY POINTS: 


For acute relapses of multiple sclerosis (MS), patients can be treated with corticosteroids: methylprednisolone 
IV or prednisone PO for 5 to 7 days, followed by an optional prednisone PO taper for 2 weeks. Although oral 
prednisone is an option, it is often limited by nausea associated with the high doses required in MS. 


REFERENCE: 
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Question #: 10 
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[5] Bainbridge JL, Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: Initiate methylprednisolone 


CB is a 40-year-old female who visited her family physician's office because of double vision, 
numbness in the legs. tingling sensations throughout the body. and fatigue. She noticed that she 
experienced similar symptoms a few months ago that resolved independently. Her past medical 
history includes depression, atopic dermatitis, and hypothyroidism. Her mother was diagnosed with 
multiple sclerosis (MS) when she turned 45 years old. CB's current medications include fluoxetine 40 
mg PO daily, tacrolimus 0.1% ointment applied topically to the affected areas BID, and levothyroxine 
125 mcg PO daily. She does not have any allergies to medications and is not currently pregnant or 
breastfeeding. Her physician has diagnosed her with MS and has sent you a prescription for interferon 
beta-1a 7.5 mcg IM once weekly. 


All of the following options are appropriate counseling points for interferon beta EXCEPT: 


Select one: 


Interferon beta works immediately ¥ 
to reduce the frequency of 

relapses and the size/number of 
lesions detectable on MRI 


Rose Wang (1D:113212) this answer is correct. Interferon 
beta may take up to 3 months to show maximum clinical 
effect in reducing the frequency of relapses and the 
size/number of lesions detectable on MRI. 


Side effects include flu-like symptoms and pancytopenia * 
Patients should pre-treat with acetaminophen before administering interferon beta ® 


Interferon beta is administered through parenteral routes only % 


Marks for this submission: 1.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 
Identify patient counselling points for interferon beta for the treatment of multiple sclerosis (MS). 


BACKGROUND: 


The interferon beta class includes interferon beta-1a and beta-1b, as well as the pegylated form of interferon 
beta-1a known as peginterferon beta-ta. Interferon beta is a modified version of the human interferon 
cytokine. Interferon beta reduces the frequency of relapses and the size/number of lesions detectable on 
MRI; however, it may take up to 3 months for maximal clinical effect. It also reduces the rate of conversion to 
dinically definite multiple sclerosis (MS) following initial clinically isolated syndrome (CIS) and reduces the 
progression of MS. The exact mechanism in MS is unknown but is thought to act by reducing pro- 
inflammatory cytokines, increasing suppressor T-cell activity, downregulating antigen presentation, and 
reducing the number of lymphocytes migrating into the CNS. The pegylated formulation reduces its 
clearance by the body, thereby increasing its half-life in the body. Currently, there are no head-to-head trials 
evaluating the efficacy and cost-effectiveness between the formulations in the US or Canada. The interferon 
betas do not have any significant CYP or transporter interactions. There are different brands of interferon 
beta due to different routes of administration. Interferon beta-1a can be given IM or SC. If given IM, it is 
given once weekly, as opposed to SC given three times weekly. There are two dosing regimens for the SC 
version, where patients are given a target dose of 22 mcg or 44 mcg depending on severity of MS. 
Peginterferon beta-1a is given SC every 2 weeks until the target dose is achieved, Lastly, interferon beta-1b is 
given SC every other day until the target dose is achieved. Patients are advised to inject with a healthcare 
provider present for their first injection to ensure proper technique. Each injection should be warmed to 
roam temperature prior to injecting and injection sites should be rotated to prevent lipohypertrophy. Side 
effects include local injection site pain, injection site reactions, flu-like symptoms (fever, chills, myalgias), 
fatigue, depression, headache, elevated liver enzymes, low platelet count, pancytopenia (reduced blood cells), 
hypertension, chest pain, and tachycardia. Since injection site reactions and flu-like reactions are common 
with interferon beta, patients may use analgesics or antipyretics prior to injecting to help reduce these 
symptoms from occurring on their treatment days. Interferon beta-1b is contraindicated in pregnancy. The 
monographs for interferon beta-1a and peginterferon beta-1a state pregnancy is not a contraindication. 


RATIONALE: 
Correct Answer: 


* Interferon beta works immediately to reduce the frequency of relapses and the size/number of 
lesions detectable on MRI - Interferon beta may take up to 3 months to show maximum clinical 
effect in reducing the frequency of relapses and the size/number of lesions detectable on MRI. 


Incorrect Answers: 


© Side effects include flu-like symptoms and pancytopenia - Side effects of interferon beta include 
local injection site pain, injection site reactions, flu-like symptoms (fever, chills, myalgias), fatigue, 
depression, headache, elevated liver enzymes, low platelet count, pancytopenia (reduced blood cells), 
hypertension, chest pain, and tachycardia. 


* Patients should pre-treat with acetaminophen before administering interferon beta - Since 
injection site reactions and flu-like reactions are common with interferon beta, patients may use 
analgesics or antipyretics before injecting to help reduce these symptoms from occurring on their 


treatment days. 


e Interferon beta is administered through parenteral routes only - Interferon beta-1a can be 
administered intramuscularly or subcutaneously whereas peginterferon and interferon beta-1b are 
administered subcutaneously only. 


TAKEAWAY/KEY POINTS: 


Interferon beta reduces the frequency of relapses and the size/number of lesions detectable on MRI; 
however, it may take up to 3 months for maximal clinical effect. 
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The correct answer is: Interferon beta works immediately to reduce the frequency of relapses and the 
size/number of lesions detectable on MRI 
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